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Introduction 24
In recent decades there has been increasing interest in understanding the role of fishers' 25 behaviour in the exploitation of marine resources (Branch et al. 2006) . Hilborn (1985) 26 suggested that most fisheries problems, including the collapse of many fisheries, can be 27 attributed to a lack of insight into fishers' behaviour, rather than a lack of biological 28 knowledge about fishery resources. An important aspect of fishers' behaviour is their choice 29 of fishing métiers. A métier is defined as a group of fishing operations that target a specific 30 assemblage of commercially important species, using a specific gear, during a period of the 31 year and within a specific geographic area (e.g. Pelletier and Ferraris 2000; Deporte et al. 32 2012). Understanding the fishing métiers used by multispecies fleets and the behavioural 33 drivers underpinning their choice is crucial to be able to model fishers' responses to 34 regulations (Salas and Gaertner 2004; Fulton et al. 2011) . 35 A growing literature has focused on defining the main drivers of fishers' behaviour and their 36 associated fishing strategies, defined as a sequence of decisions, which includes métier choice 37 over various time scales (van Putten et al. 2011) . The current consensus is that fishing 38 strategies are driven primarily by the economics of the fisheries (e.g. Robinson and Pascoe 39 3 Fishers face high financial risk due to the interannual variation in their incomes. This is a 48 problem common to many businesses that are dependent on natural resources, and fishers, 49 like farmers, can implement a variety of approaches to hedge their revenues and reduce 50 variability about the expected performance (Sethi 2010). In agriculture for example crop 51 diversification is a common strategy to minimise risk and stabilize harvest in the face of 52 unpredictable weather (Miller et al. 2002) . Similarly, fishers can diversify their activity 53 across a variety of fisheries and therefore a variety of métiers. However, not all fishers decide 54 to diversify their activity, and two different behaviour patterns have been defined; 55 "specialists" who typically operate in one fishery (thus using one or few métiers) and 56 "generalists" who participate in many fisheries (many métiers) (Smith and McKelvey 1986) . 57 Therefore, while increasing the diversity of the métiers used and consequently the range of 58 exploitable stocks can reduce the risks associated with natural and economic variability, not 59 all fishers adopt this strategy. Kasperski and Holland (2013) analysed for the first time the 60 relationship between income diversification (incomes that derive from a variety of fisheries) 61 and its variability at the level of individual vessels on the US West Coast and in Alaska and 62 demonstrated that diversification of fishing activity is correlated with a reduction in the 63 interannual variation of revenue. While this finding is a positive aspect of the diversification 64 of the fishing practice, it does not indicate whether increasing diversification is associated 6 by multiplying the vessel length by the number of fishing months for each vessel of the whole 120 population. These data were obtained from the official census of Welsh vessels registered in 121 2012 (DG MARE, 2015) . Then an extension of the Neyman optimal allocation (Cochran 122 1977; Van Iseghem et al. 2011 ) was applied to the official census. The minimum sample size 123 required to be representative for segment i was computed as (1): to the investment). This analysis represented an essential preliminary step to understand 149 differences in the magnitude of the economic performance between fleet segments, before the 150 economic indicators were considered at the métier level. Details of the calculations are given 151 in Table 1 in Cambiè et al. (2012) .
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Step 2 
178
Step 3: Analysis of the effect of the métiers diversity on income, operating costs and profit 179 The average daily income by month was estimated, from the catch profile and the 180 corresponding first sale value, for each of the most common métiers used by the studied fleet 181 (we defined "most common" as the métiers used by at least five fishers). This information 182 was required to explore the economic performance at the métier level and to assess which to the presence of unmeasured factors that contribute to the variability of the incomes and 206 costs (e.g. fisher's experience, free-risk attitude, variation in the local market price, etc.). In a 207 quantile regression, the response variables (daily incomes, daily operating costs and daily 208 operating profit) can be constrained by many potential unmeasured factors, but cannot change 209 by more than some upper limit set by the measured factor (which was assumed to be the The relationship among dependent and independent variables was studied at three different 215 quantiles (tau = 0.10, 0.50, 0.90) by using a linear model for quantile regression that allowed 216 for the correlation between observations that belong to the same unit or cluster (fisher).
217
LQMM represents a novel method that includes a subject-specific (fisher) random intercept 218 and random slope, thus accounting for within-group correlation (Geraci and Bottai 2014).
219
According to Geraci (2014) the independent variable (number of métiers by month) was 220 mean-centered, to remove the correlation between the random intercept and the slope thus The cluster analysis of the catch profile showed that out of the 11 fishing gears used by the 249 studied fleet, four fishing gears (lobster pot, gill net, rod and line and tangle nets) were 250 separated into different métiers (Figure 2 ). The cut-off points for each gear ranged from 15 to 251 20% dissimilarity as determined from the silhouette coefficient: 0.46 for lobster pot, 0.63 for 252 gill net, 0.96 for tangle nets and 0.67 for rod and line. For these gears, the catch profile of 253 each fishing métier was characterised by a main target species (> 50% of the catch in weight) 254 and one or more secondary species (Table 3 ). The remaining gears (n=7) were not separated 255 into multiple métiers by the cluster analysis as they were not characterised by multiple catch 256 profiles and most of them (n=5) were defined by a single-species catch. Lobster pot appeared 257 to be the gear characterised by the highest diversity in terms of catch profile as it was 258 separated into 3 métiers. It was also the gear most widely used by the studied fleet, For the small-scale segment, the whelk pot (FPOw_1) was the métier associated with the 278 highest daily income across the entire year, followed by pots that targeted spider crab 279 (FPOl_2) and pots targeting brown crab (FPOl_3), while for medium-scale segments, scallop 280 dredges and whelk pots were the main and most proficient métiers (Figure 4 ).
281
The relationship between the average daily income, operating costs and profit and number of 282 métiers used on a monthly basis was assessed through the LQMM, which was performed 283 only for the pots-and-nets small-scale segment (small vessels using only passive gears) as this 284 was the most representative segment in terms of number of vessels and was also the segment 
342
This study thus confirmed the need to consider the different spatial and temporal scales when depends on where and when this hypothetical effort increase would take place.
354
The main finding of this study was the negative relationship between the diversity of the operating costs as a driver for using multiple métiers is consistent with the characteristic of a 393 generalist fisher, as described by Smith and McKelvey (1986) . According to these authors, 394 the economic decisions of a generalist fisher focus on keeping total variable costs to a 395 minimum so he can easily enter and leave fisheries. His perspective is short term (within-396 season), because he averages incomes and costs over many fisheries in the same fishing 397 season, while a specialist fisher has a long-term (between years) view because he averages 398 his good years with the bad ones for the same type of fishery (Smith and McKelvey 1986) .
399
Specialist fishers are therefore more likely to experience large interannual variation of fishing 400 incomes (Kasperski and Holland 2013) but, if they are willing to accept this risk, they can 401 obtain a higher longer term profit. Hilborn et al. (2001) said that "risk may be assessed and 402 decreased, but not avoided" and fishers that are willing to accept a lower degree of risk also 403 seem to be willing to accept a lower level of income.
404
To our best knowledge, this is the first study that empirically quantified the loss of economic Special thanks to the fishers involved for the valuable information they provided. We are 433 grateful to the following Welsh fishing associations for promoting the project and for capacity in fisheries. Table 3 ). 
